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(54) INK JET RECORDING HEAD 

(57)Abstract: 

PURPOSE: To reduce the man-hours of filter manufacturing and to ensure 
the reliability of a printer by certainly fixing a filter without positional shift 
and producing foreign matter. 

CONSTITUTION: Ink passages 8 constituted by allowing ink emitting 
nozzles 1, ink pressure chambers 2, ink supply ports 3, a common ink 
chamber 4 and an ink supply passage 7 to communicate with each other 
are constituted by laminating a plurality of passage plates 6 having grooves 
formed thereto. The ink supply passage 7 supplying ink from an ink tank not 
shown in a drawing communicates with the common ink chamber 4 through 
the passage plates 6 and a filter 1 2 having a large number of pores is 
provided to the communication part of the supply passage 7 with the 
passage plates 6 by the integral molding with the passage plates 6. 
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damages caused by the use of this translation • 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet recording head characterized by a passage plate and really [ said ] fabricating said filter in the ink 
jet recording head to which it has the ink passage where the nozzle which carries out the regurgitation of the ink, an ink 
pressure room, an ink feed hopper, a common ink room, and a supply way are open for free passage, and change, and is 
formed of junction of two or more passage plates which constituted said ink passage fang furrow, and a filter intervenes 
all over said ink passage. 

[Claim 2] The ink jet recording head according to claim 1 characterized by said passage plate being a diaphragm. 
[Claim 3] The ink jet recording head according to claim 1 or 2 characterized by really fabricating said passage plate and 
said filter with electroforming. 

[Claim 4] The ink jet recording head according to claim 1 or 2 characterized by really fabricating said passage plate and 
said filter by the etching method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet recording head which minds a filter all over ink passage in 

detail about an ink jet recording apparatus. 

[0002] 

[Description of the Prior Art] The filter is made to intervene in order to prevent conventionally penetration of the air 
bubbles which exist in ink, and a foreign matter all over the passage of an ink jet recording head. As an installation 
location of this filter, the ink feed hopper (JP,2- 198851, A) etc. is known between the ink tank outlet in ink passage 
(JP,3-293139,A), the supply way, and the ink community room (JP,3 -207662, A). 

[0003] Drawing 8 is the sectional view showing the structure of the conventional Inkjet recording head shown in JP,2- 
198851, A. In drawing, a supply way, the common ink room 104, the ink feed hopper 103, the ink pressure room 102, 
and a nozzle 101 are open for free passage, and ink passage is constituted. 

[0004] According to the above-mentioned configuration, ink 1 1 passes along the supply way which is not illustrated 
from the ink tank which is not illustrated, passes the common ink room 104 and the ink feed hopper 103, and goes into 
the ink pressure room 102. A pressure occurs in the ink pressure room 104 because the diaphragm 1 14 corresponding to 
the ink pressure room 102 deforms by the drive of piezoelectric-device 116 grade, and ink 1 1 carries out the 
regurgitation from a nozzle 101. In this Fig., the filter 1 12 is installed in the ink feed hopper 103 in the ink passage of 
these single strings. 

[0005] Drawing 9 is the sectional view showing the structure of the conventional Inkjet recording head shown in JP,3- 
293139,A. In drawing, although the configuration of ink passage does not change as fimdamentally as drawing 8 , the 
filter 1 12 is installed between the supply way 107 and the common ink room 104. 

[0006] According to the above-mentioned structure, the air bubbles and foreign matter which existed or advanced in ink 

and into ink passage have penetration into the ink passage after it prevented by the filter 112. 

[0007] 

[Problem(s) to be Solved by the Invention] Generally, in order that the dimension and configuration of a filter which 
intervene all over the ink passage of an Inkjet recording head may carry out the trap of air bubbles and the foreign 
matter certainly, management to several micrometers order is required according to the trap capacity of the air bubbles 
made into the purpose, and a foreign matter. 

[0008] For this reason, with the member which constitutes ink passage since the ingredient which can secure a precision 
prescribe is limited from the relation of shaping precision and process tolerance, the conventional filter has many 
configxirations of another member, is put, performs adhesion and heat welding, and it is fixed in many cases. Under the 
present circumstances, if fixed position doubling of a filter 1 12 is out of order, like drawing 10 , a filter 112 may shift 
from the location which should exist essentially, and may close some filters 112. Moreover, by immobilization by heat 
welding, adhesives may disturb in the filter .1 12 section even to the filter 1 12 section, and some filters 1 12 may be 
closed with a flash and immobilization according [ the passage plate 106 which is the configuration member of the ink 
passage fiised like drawing ! 1 ] to adhesion in it. Consequently, the part of the hole 113 with which it was closed, and 
the puncturing area of a filter 112 decrease, ink passage resistance of that part filter 112 increases, and there is a 
problem that supply of ink gets worse. 

[0009] Moreover, adhesion and heat welding are easy to generate a foreign matter 31 from the inside of a filter 1 12 at 
the time of immobilization of a filter 1 12, and the fiised passage plate 106 tends [ especially ] to serve as a foreign 
matter 3 1 in the case of heat welding. When these foreign matters 3 1 are generated in the downstream of a filter 1 12, 
since a foreign matter 3 1 is shut up in ink passage, it becomes difficult to remove a foreign matter 3 1 . Consequently, a 
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foreign matter 3 1 takes up ink passage and there are poor regurgitation of ink and a trouble of producing the worst dot 
omission. 

[0010] Furthermore, even if immobilization of a filter 1 12 can make fault there be nothing, while using it, 
immobilization of a filter 1 12 becomes weak in ink, and there is a trouble that it may separate. 
[001 1] Furthermore, a configuration tends to become complicated and the level difference section 120 tends to produce 
the ink passage of the filter 112 neighborhood from the need of a filter 112 being fixed and securing **. An eddy occurs 
in this level difference section 120, ink foams, and it is easy to produce air bubbles 30. Consequently, it may have big 
effect on the stability of printing. 

[0012] In order to solve the above trouble, the fixed approach considered as it being cautious of alignment, foreign 
matter generating prevention, ink-proof capacity, etc., and there being no fault in these was required for inmiobilization 
of a filter. 

[0013] On the other hand, in the color ink jet recording head which carries out the regurgitation of two or more ink, the 
ink passage corresponding to each ink must be prepared, and two or more filters 1 12 are needed. For this reason, the two 
or more times as many components as the case and fixed process of unit ink passage are needed, and there is a problem 
that cost and a manufacture man day will progress rapidly and increase. 

[0014] Then, the place which this invention solves such a conventional trouble and is made into the purpose reduces the 
man day of a filter production process, and is about a filter to offer a location gap and the ink jet recording head which is 
certainly fixed, without carrying out foreign matter generating, and can secure the dependability of a printer. 
[0015] 

[Means for Solving the Problem] The ink jet recording head of this invention has the ink passage where the nozzle 
which carries out the regurgitation of the ink, an ink pressure room, an ink feed hopper, a conmion ink room, and a 
supply way are open for firee passage, and change, is formed of junction of two or more passage plates which constituted 
said ink passage fang furrow, and is characterized by a passage plate and really [ said ] fabricating said filter in the ink 
jet recording head to which a filter intervenes all over said ink passage. 
[0016] Moreover, it is characterized by said passage plate being a diaphragm. 

[0017] Moreover, it is characterized by really fabricating said passage plate and said filter with electroforming. 
[0018] Moreover, it is characterized by really fabricating said passage plate and said filter by the etching method. 
[0019] 

[Example] The example of this invention is explained based on drawing below. 

[0020] Drawing 1 (a) is structural drawing for explaining the structure of an ink jet recording head which shows the 1st 
example of this invention. Moreover, drawing 1 (b) is the A- A sectional view of dr awi ng 1 (a). 

[0021] In drawing, the ink passage 8 the nozzle 1 which carries out the regurgitation of the ink, the ink pressure room 2, 
the ink feed hopper 3, the common ink room 4, and the supply way 7 come to be open for fi-ee passage of the passage, 
respectively consists of carrying out the laminating of two or more passage plates 6 in which the slot was formed. In 
addition, the supply way 7 which supplies ink fi-om the ink tank which is not illustrated is open for fi*ee passage in the 
common ink room 4 through the passage plate 6, and the filter 12 which has two or more holes 13 which are the 
descriptions of this invention is formed in the free passage section with the supply way 7 of this passage plate 6. 
Moreover, the pressure generating component 1 5 which makes the 2 ink pressure room about location of this passage 
plate 6 generate a pressure in the ink pressure room 2 is joined. 

[0022] According to the above-mentioned configuration, ink passes along the supply way 7 from the ink tank which is 
not illustrated, passes a filter 12, the common ink room 4, and the ink feed hopper 3, and goes into the ink pressure room 
2. Generating a pressxire in the ink pressure room 2 because the pressure generating component 15 drives, ink carries out 
the regurgitation from a nozzle 1 . 

[0023] What is necessary is for the pressure generating component 15 just to generate the pressxire made sufficient in the 
ink pressure room 2 breathing out ink from a nozzle 1 . For example, the piezoelectric device which deforms by a charge 
being added and is made to transform the passage plate 6 in connection with this, the heater element which heat is given 
[ heater element ] to the ink of the ink pressure interior of a room, and generates the pressure by bubble generating are 
good. In this example, the piezoelectric device was used and the longitudinal oscillation which deforms in the vertical 
direction of drawing by adding a charge is used. 

[0024] In this example, the passage plate 6 is photo-curing Naruki fat material with a thickness of 10-100 micrometers, 
and since a filter 12 can be fabricated to coincidence in case a slot is fabricated by hardening by exposure, and shaping 
by development, the passage plate 6 and a filter 12 are united. 

[0025] Moreover it may be good as long as shaping of not only a photo-setting resin but the configuration of the ink 
passage 8 to demand and a filter 1 2 is possible for the quality of the material of the passage plate 6, and you may be 
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glass, plastic resin, a ceramic, a metal plate, etc., even if each passage plate 6 is not this quality of the material, as long 
as it is mutually joinable, different material is sufficient as it. In this example, the passage plate 6 which has formed the 
nozzle 1 consists of metal plates, such as a steel plate and a stainless plate. 

[0026] Furthermore, although the supply way 7 is open for free passage in the common ink room 4, if a free passage 
part is possible even if it is open for free passage where in the ink passage 8, it will not be cared about. 
[0027] Drawing 2 is structural drawing of an ink jet recording head showing the 2nd example of this invention. 
[0028] In drawing, the ink passage 8 consists of carrying out the laminating of two or more passage plates 6 which 
formed the slot like drawing J. . In this Fig., the filter 12 is formed in the passage plate 6 which forms the part which the 
heater element 17 is formed as a pressxire generating component, and is equivalent to a feed hopper 3. 
[0029] With the configuration of drawing 1 and drawing 2 , the filter 12 is really formed in some passage plates 6, 
therefore like the conventional example, another components do not become, but turn into the same components, and, as 
for a filter 12 and the passage plate 6, can reduce the number of components. 

[0030] Moreover, since immobilization of a filter 12 becomes unnecessary, the man day on manufacture is reducible. 
Moreover, the blinding in the ink passage 8 can be stopped, without generating foreign matter 3 1 grade like before at the 
time of the immobilization in adhesion, heat welding, etc. Moreover, the hole 13 of a filter 12 is not prevented by the 
flash of melt or adhesives, it becomes highly precise because management of the alignment of the filter 12 which 
needed to be conventionally noticed about the pan which supply of ink is stabilized and can be secured is united, and 
manufacture becomes easy. 

[0031] Furthermore, since the level difference section 20 which the configuration of the ink passage 8 of the filter 12 
neighborhood becomes easy, and is produced for immobilization of a filter 12 like before is made few, the flow of 
smooth ink can be secured and generating of the air bubbles 30 by eddy generating can be suppressed as much as 
possible. Therefore, the regurgitation of stable ink is obtained and printing dependability improves. 
[0032] Drawing 3 is structural drawing of an Inkjet recording head showing the 3rd example of this invention. 
[0033] This Fig. plurality-izes ink passage 8 in the example of drawing 1 . 

[0034] In drawing, two or more ink passage 8 the nozzle 1 which carries out the regurgitation of the ink, the ink 
pressure room 2, the ink feed hopper 3, the common ink room 4, and the supply way 7 come to be open for free passage 
of passage, respectively consists of carrying out the laminating of two or more passage plates 6 in which the slot was 
formed. In addition, the supply way 7 which supplies ink to the ink passage 8 from the ink tank which is not illustrated 
is open for free passage through the passage plate 6, and the filter 12 equivalent to the ink number of passes which has 
two or more holes 1 3 which are the descriptions of this invention is formed in the free passage section with the supply 
way 7 of this passage plate 6. 

[0035] According to the above-mentioned configuration, since two or more filters 12 are packed on one passage plate 6 

and it is prepared by one, the reduction effectiveness of the components mark of a filter 12 has the ink passage 8 larger 

than the case where it is one, and can also reduce the man day on manufacture sharply. 

[0036] Drawing 4 is structural drawing of an ink jet recording head showing the 4th example of this invention. 

[0037] Although the configuration of drawing 1 and the ink passage 8 does not change this Fig., the piezoelectric device 

16 which is a driver element is joined by the location corresponding to each ink pressure room 2 of the passage plate 6 

in which the filter 12 is formed. 

[0038] The passage plate 6 to which the piezoelectric device 16 is joined deforms by the drive of a piezoelectric device 
16, makes each ink pressure room 2 generate a pressure, and makes ink breathe out from a nozzle 1 in drawing. 
According to the above-mentioned configuration, the passage plate 6 to which the piezoelectric device 16 is joined plays 
the role of the diaphragm 14 as used in the field of the ink jet recording head of an ONDE mantle method. 
[0039] The diaphragm 14 in this example is a metal plate fabricated by electroforming, and a filter 12 is also really 
fabricated by electroforming on a diaphragm 14. 

[0040] Drawing 5 is the sectional view of the filter section in the 4th example of this invention. 

[0041] With the configuration in which a filter 12 exists on this diaphragm 14, propagation and a filter 12 also vibrate 

[ vibration of a diaphragm 14 ] in the filter 12 section by driving a piezoelectric device 16. 

[0042] a trap is carried out to the 12th page of the whole filter like drawing s (b) at homogeneity, without the air 

bubbles 30 and foreign matter 3 1 by which the trap was boiled and carried out with the filter 12 as a result inclining like 

drawing 5 (a) in a specific part. For this reason, the flow stabilized without it seeming that the hole 13 of a specific part 

was closed and the flow of ink was confijsed is securable. 

[0043] In addition, since vibration of a diaphragm 14 changes at random during a drive, it is rare only for a fixed 

frequency not to get across to a filter 12, and for a foreign matter 3 1 to focus on a specific part. 

[0044] The etching method is effective, if the passage plate 6 is a metal etc. in the example raised above at one shaping 
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of the passage plate 6 and a filter 12 and it is electroforming or the etching method, and glass. It is both effective, when 
it is the order the shaping precision of whose is several microns and comparable dimensional accuracy is required for 
law. 

[0045] As mentioned above, the dimension and configuration of the thickness of a filter 12, area, and a hole 13 must be 
managed to several micrometers order according to the trap capacity of the air bubbles 30 made into the purpose, and a 
foreign matter 3 1 , but if it is both a method, the configuration of a hole 1 3 can form fireely by this thing [ changing a 
mask pattern and a resist pattern ]. An example is shown below. 
[0046] Drawing 6 is drawing showing the configuration of the filter in this invention. 

[0047] When drawing 6 (a) makes a hole 13 circular, drawing 6 (b) is the case where a hole 13 is made into the shape of 
a slit, and is arranged to the radial, respectively. 

[0048] The foreign matter 31 which should be carried out a trap is [ drawin g 6 (a) ] effective when fibrous, the shape of 
film, a thin film integrated circuit, and. Although drawing 6 (b) wants to carry out the trap of very small air bubbles 30 
and foreign matter 3 1 , when opening area of a filter 12 cannot be enlarged fi-om the relation of passage resistance, it is 
effective. 

[0049] this invention person fabricated the filter 12 with electroforming in the configuration of drawin g 6 (a) and 
drawing 6 (b), and experimented in the trap capacity of air bubbles 30 and a foreign matter 3 1 . When short width x 
length width of the hole 1 3 of the shape of 5-20 micrometers and a slit was set [ the thickness of a filter 12 ] to x(10-20) 
lOOmicrometer for the path of 1 micrometer - 20 micrometers and a hole 13, the trap of the foreign matter was certainly 
carried out with the filter, and the regurgitation by which the diameter of a nozzle was stabilized, without the foreign 
matter in a nozzle carrying out blinding to 20-70 micrometers even if small was obtained. 

[0050] Moreover, it is not necessary to limit the configuration and dimension of a hole 13 to the same class, and they 
may combine two or more classes. Moreover, it is not necessary to also limit arrangement of a hole 13 to a radial. 
Moreover, the shape of a filter appearance is good as for a rectangle, an ellipse form, a triangle, etc. in accordance with 
the configuration of not only a round shape but the ink passage 8. 

[0051] When the passage plate 6 is a diaphragm 14, the thickness the board thickness of whose is several micrometers 
may be required. In this case, especially since the thickness of the filter 12 section naturally also tends to become thin 
and the hole 13 is opening the filter 12 section, it is easy to be torn. In such a case, as shown in dr awin g 5 (c), a bridge 
40 is formed in 12th page of some filters, and the improvement in on the strength of a filter can be aimed at by 
reinforcing the filter 12 section. The configuration of a bridge 40, a dimension, arrangement, etc. can respond according 
to the trap capacity of the reinforcement of the filter 12 to demand, air bubbles, and a foreign matter. 
[0052] In the example described above, although one filter was prepared to the ink passage 8 of this ******^ two or 
more filters may be prepared in juxtaposition not only like it but like drawing 7 . Moreover, two or more filters may be 
prepared all over one ink passage at a serial. 
[0053] 

[Effect of the Invention] Since the ink jet recording head of this invention is formed fi-om junction of two or more 
passage plates which constituted that ink passage fang fiirrow and the filter a passage plate and really fabricated at the 
time of slot formation is prepared in this passage plate, another components do not become, but a filter and a passage 
plate serve as the same components, they can reduce the number of components, and a manufacture man day, and it 
becomes easy to location manage [ of a filter ] them. 

[0054] Moreover, immobilization of a filter becomes unnecessary and faults, such as foreign matter generating at the 
time of immobilization like before and filter breakage, can be suppressed. 

[0055] Furthermore, the ink passage configuration near a filter can become easy, the flow of smooth ink can be secured, 
and generating of the air bubbles by eddy generating can be suppressed as much as possible. Consequentiy, supply of 
ink is stabilized, it can secure and tiie dependability about the blinding and the ink regurgitation of ink passage 
improves. 

[0056] Furthermore, since two or more filters collect on one passage plate and are prepared by one in the case of 
plurality-izing of ink passage, a manufacture man day can reduce sharply. 

[0057] Moreover, the dimension and configuration of the thickness of a filter, area, and a hole can form a passage plate 
and a filter fi-eely to several micrometers order by forming by electroforming and flie etching method according to the 
trap capacity of the air bubbles made into the purpose, and a foreign matter. 
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[Drawing 5] 
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PURPOSETo reduce the man-hours of filter 
manufacturing and to ensure the reliability of a 
printer by certainly fixing a filter without 
positional shift and producing foreign matter. 
CONSTITUTION: Ink passages 8 constituted 
by allowing ink emitting nozzles 1, ink pressure 
chambers 2, ink supply ports 3, a common ink 
chamber 4 and an ink supply passage 7 to 
communicate with each other are constituted 
by laminating a plurality of passage plates 6 
having grooves formed thereto. The ink supply 
passage 7 supplying ink from an ink tank not 
shown in a drawing communicates with the 
common ink chamber 4 through the passage 
plates 6 and a filter 12 having a large number 
of pores is provided to the communication part 
of the supply passage 7 with the passage 
plates 6 by the integral molding with the 
passage plates 6. 
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3-l±:g<. JRfK:. ^lilrCD^^C^J^Siib/cSfeSS® 1 0 6 
;0^^1^J3 1 iAjr^^gC:^, cn^cDMtf 3 15^^:7 
1 1 2c?:)TfiinfflR^^L/c»'^. S^3 llit^^^mm 

[0 0 10] 36tc. :7^;U^-1 1 2(DHS:!&^^^ 

5ras,«^.j&^*>So 

[0 0 1 1 ] $eoc. :7^;U^- 1 1 2i^i5C0^>^dS 
SgtJ^'^^^U^- 1 1 2<Z)H^L5^fiHS-rSii:^147&^ 
?f^?J?^«mc^i:0^<. K^SPl 2 0*^*CSl>o 
CCDi^gPl 2 OtC?S7&^^^b^>t5^:05^S:%. :affi3 

[0012] &.±<Dmmj^.^m^ri>tcmc^ y ^ 
-<Dm^(^at. {is^to-ti-. ^i^^ESi. m-(y^m 

[0 0 13] -:fos m^<0'<>i^i:\&mri>tf^-^> 
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CO 0 1 4 ] -S-cr. *lfeW{3:Se3fc®C©J:5iftPm'#. 
[0015] 

Ci^iNfmif S. 20 

[0016] tttc. KiiasS8g«*itil(i«-c*«ci*!KF 

[0017] t(fiBSSEK«i*5tB:7 Jl/*-?:®*! 

[ 0 0 1 8 ] */c> flufSj5£8SSiBiri27 ^ ;U$-?:X v 
[0 0 19] 

[Jl*fe0!|] iilT(C*^W©lfeif60!l*SSC*,<l;-:Jt>-Cift?8 
[ 0 0 2 0 ] H 1 ( a ) W3j!:^IBO» 1 (D^mm^Tfit 30 

> X »^ h iB^-^ Y<Dm'&^mmt s /c«6©«i» 

Sr*^. 0 1 (b) 01 (a) ©A-A»i 

[ 0 0 2 1 ] Stctet^-C. >f>^^id:ttl-r-5.-^X;H , 
'C>e'BE;^M2. -f>i'«*&P3. ^m^>i^&4. m 

C©SSiSg«6©^8S7i©atiig|5ec«2|s:^© 40 

[0 02 2 ] ±fB©^eXCCj;ti«> >i'«0^O-CI,i 
J5:t,W>i'^f>i'*iP>^S87€:ji«3> y^)\'^--\ 

P±W«r-r«>. 50 
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[ 0 0 2 3 ] Ji:^l%^*^=- 1 5 W. ■{>PKtJ^2P^K. 
> * ^ X^H *i <=> Ptffl S S tcjg SII;^ *l6afe 3 -e- 

[0024] 2|i:|tS6fi'!lt?«. S£8S«6«J1$ 10—10 

ic^i>fSMx-m^m^-t^^(^mmcy -f l 2<D 

[002 5 ] iTtSsee ©«M«, *ig{ttt^fli«:KBe. 

2 7»s^njtg-r*nim< > ::</-7;^. i'^ 

88« 6 amm^ > u «^©^s*^ e )&: . 

[0 02 6] 3e>{C, mSS7»^t3lW>i7^4(caji 

Lri,^^*^ ji«ffi^«-r>5'zjfe8S8cf©{5J*tt-cajii/ 
[ 0 0 2 7 ] 0 2 it:^mm<Dm 2 ©niitai^^-r > i' 

[0 02 8] miCisi,^X-(>i7mS8ltm l il^«K:?|| 

^ff$R£L/cai^©fi^g§K6 ^anT-s c i -c^fissn-c 

6n-c*>-o. */c. «*&P3«ctB^-r.2>Si}^*ff$fiX-r* 
ms^etcy A fvn- 1 2 imi-fcibi>, 

[0 02 9] mii^^im2<Dmj$.Tity ^ )V^-\2 

-C. S£*{^©J: ^K:7^;l'5»-12 <!: j3feBS« 6 «»iJSBia 

[0 03 0] Sfc. y -()i'^-\2(r>mM.ti^^^tr£i, 
■fat. $!jt±©X!S:*giM-c#5. */c, se*©J:^iK: 

S«*iJ;Dff^Sil!«^-C©B«B#(CM!K5 3 1 
•2>Ci;^t< -Y>i'SiES§8t*J©@iSS0?rffl);i-SCi3&5t' 
^i>o ?g@!!!^> *fcltSI«?f'J©»*'aL-C-7^;U 

df- 1 2©7L1 3^&}<:c^i)irj:< .(-^^(om^am^ 

a^to-a-o-ga^i-H* t /j c <t -cimm. i o . s 

[0 03 1 ] 3 6(C> 7y-il/^?-l 2f^i5©-f>i'ijiEi^ 
8©J^*i®mi)i«3> Se*©J:5!&7-f JW^- 1 2© 
m^<Ofcli)iC&C?>&LmM2 0 *Sii>/j: < -C#S^. XA 
-X^c-/>i'©gfen^lig«-c#, S/citS^*ccJ:S^?a 

3 0©i%st?:ffi:;^flP^.5c;<i:*3-c#s, J: or. 
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[0 032] m3it:$^^^<om3(Dmmm^m-r-<yi^ 

[0 03 3] l<DSIt6«^-C<D-f>i'Sfegg8?r1S 

[ 0 0 3 4 ] H«:*5l»-r, -Oi'^rtttbT-S^X^H . 
'f>5'E:*3^2. -^>i'«ti|i&P3. Sji-<>^^4. « 

-m 7 Tis^ nis ffl L/ r * itifecD f > ^7 8^ 8 » , 

ii L T*} 0 . c ©aSSSffi 6 (De^*&S§ 7 <b ©aiiSCicli* 

^B^©i^®-C*51glK©?l 1 3 %mt^'{>i'Wtfm«. 

[0 03 5 ] iiecDit^Kcfcn^. a?^©:? -f ^i/^- 1 

2 » 1 ft©iJ^«6 ±K:S td&r— tt:-C^t:f 6n^>fc 

8*^— o©ii^j;OfcA#<. s/c. m^±<r>j:^i>^ 

[0036] 04»*:»l«©^4©3l)560!l«rSx-r-r>i' 

Ha^-v-:' F©^5tS-C*>So 20 
[0 03 7 ] 1 <k-r>i'^8©«R£«^*>e> 

tSl>ifi. 7 1 2*5S:W6tlTt»^?Jg|S«6©S 

[0 03 8] Hicist,i-r. EEm*^- 1 6 7&ig^s nri» 

•58£K«6 tiEEmsR^ 1 6 ©ffiltrfcj: D^^L, > 

ffl^-a-s. ±ia©i«^!£tccfcn«« jeh^t-i 6©s#$ 

leiS-^ y h'-v(,^'jtc ^©JiStiS 1 4 ©l9:S«^iP:;fc-r. 3o 
[0 03 9] :$SI*S^-C©JiSI)« 1 4 J: 0 jS; 

j^s n/c^sitg-c* 0 . 7 -f ;i' - 1 2 i>mW)^ 1 4 ± 

[ 0 0 4 0 ] 0 5 lit:^^<Dm4<DmWSffi'C<Dy ^ ;l/ 3f 
[0 04 1 ] C©Mtllffil 4J:{C7^;U^-1 2*s??«E 

•r6«sst-«, 1 6 *.iB«j-r -5. c i r'«s6« i 

4©ffiS(l*i7^;l'^-l 2gU«cet)iJ. y-<}i^^--12 

[0 0 4 2 ] C<D^§^y ^ JV^-I ZViChz'yy^tl 40 
/cm?a3 0 , m'msiifimb ( a ) ©«CCi^S!iBff-CK- 
S^SC<!:)5:<S5 (b ) <DJ:^ icy Jl-ii~ 1 2m±W 
(CJ^— CC h 7 t/SnS, C<Otclt, i|$5e©efT©?L 1 

[0043] &*5, 1 4 ©tg«j»|gSljif«7 > ^ 

Afc^'fb-rs/c*^ — ^©Jljg^©i?^*5:7 - 1 2 

[0044] JW±{c±cf fcsii«0!i{cfe I »r sg?s« 6ty so 
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yju^- 1 2©— i*fiS3^(c{j. rj£KS6*i#il??-c«>n 

>©:<-- y--c*«5. i^gs©^&*Ba*5s*3n2>Ji 

[0 04 5 ] Buj$L//cJ:5{c> 7 -r;U^- 1 2©/|ES> 

7L1 3©^*5j:i>-?i5t>e«SWif SM?S3 0fc 
^i^mm^ i©h^-^7'«l:^k;iSDt:»/xm©:t-4^- 

?L1 3©ff$t^*5■7X^7>'^•:^^->, *5j;0'Pi?;^ h 

[004 6] mQki^^Viis^-)i>y -DV^-c^m^^ 

[0 04 7] 06 (a) mil 35:R»iCLfci©^. m 

6 (b) «?Li 3*xy n*K:Lfcis^-c*»). -en 

[0048]S6 (a)»h5 5' 7"-r'<*M!B53 1 

)iSl^. »)ttt. «feMit*;©ti^K:jg!im*s*s. me (b) . 

«^^^K/h3l,^M?S3 0*}J:O'^®»3 l^h'y v^Ufc 
^ 1 2©§3Pffi8l*Sa8SffitJi©ll8C^*^67«c 

[ 0 0 4 9 ] 7 ^ Jl/^Sf- 1 2 =&S6 

(a) > 0 6 (b) mmicmmm-amo. M?a3 

0 . 3 1 © h ^ 7"fig:;t)€r|liiC/;rco 7 ^ ^b^- i 
2©/f 3* 1 Mm~2 0 Atm, 7L1 3©S*5~2 0 u 
m, xi; H:^©?L1 3©SitixSrti* ( 1 0~2 0) 
X 1 0 0 y mCC U/cJft^, 7 -< ^L- ^ -"CSglStC^iBJ^ h 
"yvrfl,^ >'XjI/S*'2 0~7 0 wmi/J>S<r4>>'X 
-'H^©M!B5©giS* 0 -r S C t % < ^Sbfcid:m*i©6 

[0050] ?L 1 3 <mviiij:z/^mm-mm 
[0 05 1 ] misme^mmn 1 4©ti^»^©«j**s 

SS!/im©/53*S*3tiSJS^3&s**. C©JS^«. 7 

2§|5©Jl$4>S^aii<^c«3-^-r<> i;/£:> 
1 2a5(3:?Ll 3*5ggc)-ci^Sfc«?)^$(C®*i^ 
C©fil^c*i^«> 05 (c) tC/T^-rttCC. :7-f^l/dr 
-1 2ffi©— gPK:*SSI54 0«:l9:i:f. 7^;u^'-l2gp^ 

o©ff5«, ^> ^&mitm^-ri>y ■iJi'^-i 2©^ 

[0 0 5 2] ti±tcai':<fcll)5i{^(c*ji>r, isi— fe©© 
^>^ik^8icMLl':><Dy Jidi-^km-ffcifi. ^ti 

(icmh-r. m7(Dj:'^icmi&(oy -i ji'di-^miiK.wti-i 



(5) 



[0053] 

[0 0.5 4] y -tA^n-comMiii^^mttjiK). 

^(DJ:^fj:m^m<Dm'^^^. y ^ Jl' -^Wmo^M. 10 
[0 05 5] $6{c. y -tJl^--WiS:<D^>i^mmmiK 

SS* »5 > i' i»±a<c SmiHf4*sifiI±-r -5. 

[00 5 6] 3 >i'^SScDSI^{l:cD^, Stfe© 

[0 05 7] S/c. jJ£SgSfcJ:ey^7 ^ 20 
[02] *^BJ©m2©IIJfe0i|*^-r'C>i'i>a: f f-ie 

[S3] ^^mom 3 ©ji*6fiai*m-r > ne 30 

IS'N -:. F©1tjSSt?*S, 

[04] :$:^m<Dm 4 ©Jltet^^S^-T :t Ha 

F©«tjt0-C*4. 
[05 3 *^©»4©|IS60»r©7 Y.'l'^f-g|J©»rffl* 
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[06] 2|i:|6WK:*jl:fS7 ■<^l'^'-©?^*^n-r0-cab 
[0 7] :i^^mic)d\,-fi,y^}Uii-<D^i^rmvS> 

[08] s£*©-f ^-am^-y K©«^=&^-r 

[09 ] Sf*©'('>i'i^x -J h^m-^ y h-<DmM^fn'r 
[010] Se3fe©W>i'i'x5» hffi^'N-, K©-7 ^jl,^ 

-g|5©»jffl0r«>?>. 

[011] SfJfcO'f >i'iJxf HBgi-^ .y K©7^;l':5f 
-a5©ifffi0-C«>S, 

1 >'X;L' 

2 -/>i'EbM 

3 ^^i^m^n 

4 ^tji-/>i'm 

5 m 

6 
7 

8 -{'^^ms 

10 h-^-^ KSffi 

1 1 -Oi? 
12 

1 3 K 

1 4 SiSJiS 

1 5 s.t)m^m'f- 
1 6 Kmm^ 

1 7 

2 0 isasp 

3 0 

3 1 mm 

40 
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